REMARKS 



This Preliminary Amendment cancels the original claims, without prejudice, in the 
underlying PCX Application No. PCT/EP2005/050394. The Preliminary Amendment also adds 
new claims 13-24. The new claims conform the claims to U.S. Patent and Trademark Office 
rules and do not add new matter to the application. 

In accordance with 37 C.F.R. § 1.125(b), the Substitute Specification (including 
the Abstract) contains no new matter. The amendments reflected in the Substitute Specification 
(including Abstract) are to conform the Specification and Abstract to United States Patent and 
Trademark Office rules or to correct informalities. As required by 37 C.F.R. §§ 1.121(b)(3)(ii) 
and 1, 125(c), a Marked-Up Version of the Substitute Specification comparing the Specification 
of record and the Substitute Specification also accompanies this Preliminary Amendment. 
Approval and entry of the Substitute Specification (including Abstract) are respectfully 
requested. 

The underlying PCT Application No. PCT/EP2005/050394 includes an 
Intemational Search Report, dated May 6, 2005, a copy of which is submitted herewith. 

Applicants assert that the subject matter of the present application is new, non- 
obvious, and useful. Prompt consideration and allowance of the application are respectfully 
requested. 
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KENYON & KENYON LLP 

Dated: ^/l^ljot By: J? C-^ 

Gerard A. Messina 
(Reg. No. 35,952) 

One Broadway 

New York, NY 10004 

(212) 425-7200 
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METHOD AND DEVICE FOR TRANSMITTING AN IDENTIFIER FOR THE TYPE 
OF A GENERATOR TO A CONTROL UNIT OF A MOTOR VEHICLE 

Field Of The In vent ion 

The present invention relates to a method and device for transmitting an identifier for the type 
of a generator to a control unit of a motor vehicle. 

Background Information 
5 A vehicle electrical system is already known which includes a vehicle battery, loads and a 
starter. The vehicle battery is charged in vehicle operation by a generator which is regulated 
by a voltage regulator. The voltage regulator is connected to the engine control imit of the 
vehicle. 

In recent years, the proportion of the generator in the total torque of the vehicle is rising ever 
10 more rapidly. In order to be able to control the idling behavior of the vehicle, the generator is 
included in the consideration of a torque model of the engine control. For this purpose, for 
example, the current torque of the generator is calculated by using characteristics maps stored 
in the engine control. In order to be able to carry out this calculation it is necessary to know 
the type and thus the size of the generator. In vehicles that have a regulator having a digital 
15 interface, this information about the type of generator is supplied to the control unit via the 
mentioned digital interface. 

In vehicles that have a regulator without a digital interface and in which the control xmit does 
not know the type of generator, it is known to use an average value regarding the generator 
types used in an application for purposes of calculating the current torque of the generator. 
20 The result obtained is accordingly imprecise. 

A device is known from SEGerman Published Patent Application No. 199 49 031 A4-for 
automatically detecting the generator type of a motor vehicle. This known device has a 
generator, which is connected via an interface to a control unit, :and a battery. The control imit 
contains a memory in which data of different generator types are stored. Furthermore, the 
25 control unit is configured in such a way that by switching an electrical load on and off the 
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voltage characteristic at the generator can be detected and the generator type can be 
determined by comparison with the stored data. 

Summary e f-fe eO/ 77?g Invention 

According to the present invention, information about the type and thus the size of the 
5 existing generator is transmitted to the control unit even when the regulator has no digital 

interface. This transmission occurs automatically following the detection of a starting process 
of the motor vehicle via an analog signal line provided between the regulator and the control 
imit. 

This analog signal line is preferably the same signal line via which the signal DFM, which 
10 corresponds to the current pulse control factor of the output stage of the regulator, is 

transmitted to the control unit following the conclusion of the starting process, that is, in the 
normal regulating operation of the generator. This information about the pulse control factor 
of the output stage of the regulator is not relevant for the control xmit during the starting 
process. Consequently, this starting phase may be used to transmit from the regulator to the 
15 control unit an identifier about the type of the existing generator. 

This transmission of the identifier preferably occurs in the form of a sequence containing 
information for a pulse control factor that is characteristic of the type of generator. 

In th e following, th e pr e s e nt inv e ntion is e xplained in d e tail with r e f e r e nc e to th e drawing. 

Brief Description e & ^OfThe Drawing 
20 The Figure 4-shows an exemplary embodiment to explain the present invention. 

Detailed Description 

The figure Figure shows the components of a voltage supply system in a motor vehicle that 
are essential for understanding the present invention. The voltage supply system has a three- 
phase generator 10, which is driven by an intemal combustion engine (not shown) and 

25 includes phase windings U, V and W. These are arranged in the shape of a star and are 
connected to one another via a common point MP. When the generator is tuming, phase 
voltage UP is generated at the output of the phase windings. Phase windings U, V and W are 
connected to a rectifier bridge 11, which includes Zener diodes Zl through Z6. The rectifier 
bridge is on the one hand connected to groxmd and leads on the other hand to connection B+ 

30 of the generator, at which the rectified output voltage UG supplied by the generator is 
provided 
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Furthermore, generator 10 has an exciter winding E, which is connected via brush holder 12 
to connections B+ and DF of voltage regulator 13. Between connection DF and connection 
D- of voltage regulator 13, which is connected to ground via brush holder 12, a switching 
transistor T is provided, via which exciter current IE may be regulated by exciter winding E. 
5 The base of this switching transistor T is controlled by a control unit 14 of voltage regulator 
13. 

Control unit 14 is supplied by sensor unit 15 with sensor signals, on the basis of which the 
control unit detects whether the motor vehicle is starting. Sensor unit 15 contains for example 
an acceleration sensor, which is attached at a location of the intemal combustion engine at 
10 which particularly high acceleration values occxir. The acceleration values occiuxing after 
starting the engine in the starting phase allow for a reliable detection of a starting process. 

As a further input signal, control unit 14 is supplied with phase voltage UP, which is tapped 
off, for example, at phase winding V and is transmitted via appropriate connections on brush 
holder 12 or voltage regulator 13. 

15 Coimection B+ of regulator 13 and the associated connection of exciter winding E are 
connected to generator terminal B+, it being possible for the coimection to occur within 
generator 10 via brush holder 12. A diode Dl is connected between connection B+ of voltage 
regulator 13 and its connection DF. 

Furthermore, three-phase generator 10 has a capacitor CI, which is connected between the 
20 cathodes of Zener diodes Zl, Z2, Z3 and ground. 

The vehicle electrical system shown in the figure Figure has a battery 17, the positive pole of 
which is connected to generator terminal B+ and the negative pole of which is connected to 
groimd. The positive pole of battery 17 is furthermore connected to terminal 30, which leads 
via ignition switch 18 to terminal 15 and thus to starter 19. The loads are indicated by the 
25 reference numeral 20. They may be connected via switching element 21 to the positive pole 
of battery 17. 

The device shown in the figure Figure, which is used to provide a regulated output voltage 
for the vehicle electrical system, has only two connections between generator 10 and the 
vehicle electrical system, namely, connection B+, off of which the controlled and rectified 
30 output voltage UG of generator 10 is tapped for supplying the vehicle electrical system, and 
the common ground connection D-. The voltage supply for exciter winding E or the voltage 
for generating exciter current IE is tapped off inside the generator via terminal B+. The 
connection between the exciter winding and groimd is established with the aid of transistor T 
if a corresponding control signal is supphed to the base of transistor T. When the generator at 
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a standstill, transistor T cuts off and no exciter current is flowing. If the internal combustion 
engine is started, then the generator begins to turn and an exciter current is required. This 
current for the pre-excitation is supplied directly by connection B+ as soon as voltage 
regulator 13 detects the start of the internal combustion engine. Different variants are possible 
5 for detecting the start, which are described in the following: 

In a first variant, which was already mentioned above, the accelerations occurring during the 
starting process are registered with the aid of sensor unit 15, which has an acceleration 
sensor. The output signal of sensor unit 15 is supplied to control xmit 14 of voltage regulator 
13. It is, for example, a voltage or is prepared to yield a voltage, which is supplied to the base 
10 of transistor T of the voltage regulator and switches it on. Sensor xmit 1 5 may also be 
integrated into voltage regulator 13. 

In a second variant, the amplitude of the phase voltage UP induced via the residual 
magnetism is analyzed. This phase voltage is tapped off, for example, at phase V and is 
supplied to circuit 14. If the amplitude of the phase voltage reaches a boundary value, then 
15 the transistor of voltage regulator 13 is triggered and the exciter current is switched on. Since 
the phase voltage or the phase signal in regulator 13 is present in any case, no additional lines 
or connections are needed. 

In a third variant, the frequency of phase voltage UP is analyzed. The fi'equency of the phase 
voltage induced via the residual magnetism depends on the rotational speed of the generator. 
20 Thus, by analyzing this frequency, the rotational speed may be ascertained and compared to a 
specifiable threshold value. If the frequency of the phase voltage exceeds this boundary 
value, then a voltage is generated in circuit 14, which is supplied to the base of transistor T 
and puts this into a conductive state. 

In a fourth variant, the voltage characteristic at terminal B+ is analyzed. The characteristic of 
25 this voltage during a starting process has some characteristic maxima and minima. If the 
expected voltage characteristic is detected, then a starting process must have occurred. The 
detection of the expected voltage characteristic likewise occurs in control unit 14. If a start is 
detected, then transistor T is in turn triggered and exciter current IE is switched on. 

The different variants described above for detecting a start are used to ensure that 
30 immediately following the start of the internal combustion engine a sufficient exciter current 
EE flows through exciter winding E. Once generator 10 has reached the full excitation state, 
then the exciter current must be limited so that output voltage UG of the generator does not 
exceed the desired value. Voltage regulator 13 then passes fi-om the pre-excitation operating 
state over into the normal regulating operation. The switch from pre-excitation to normal 
35 regulating operation occurs, for example, via the analysis of the phase signal. As already 
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explained above in connection with the second and third variants, both the amplitude of the 
phase voltage as well as the frequency of the phase voltage depend on the rotational speed of 
the generator. The evaluation of the phase signal therefore allows for a determination of the 
rotational speed. If the rotational speed ascertained from the phase signal reaches another 
5 threshold value that is higher than the threshold value used for switching on the exciter 
current, then this is registered by regulator 13, and regulator 13 transitions into the normal 
regulating operation, in which transistor T regulates exciter current IE in such a way that a 
constant output voltage UG arises at generator terminal B+. 

If voltage regulator 13, according to one of the above-described variants, has detected that a 
10 starting process is occurring, then it automatically transmits via an analog signal line 1 1 an 
identifier four the type of generator 10 to control unit S of the motor vehicle. This 
information regarding the type of generator 10 is stored in a nonvolatile manner in the form 
of a digital bit combination in a memory 16 associated with control unit 14. It is read out of 
memory 16 following the detection of a starting process and is converted following the 
15 readout into an analog signal assigned to a pulse control factor, which is supplied to control 
unit S via analog signal line 1 1 . 

For example, the following sequence may be transmitted to control imit S via line 1 1 
following the detection of a starting process: 

5% 5% 5% 5% 5% 5% Bitl Bit2 ... Bitn 5% 5% 5% 5% 5%. 

20 For this purpose, Bitl ... Bitn, for example, are defined as follows: 
33% control corresponds to a bit having the value 0; 
66% control corresponds to a bit having the value 1; 
5% control corresponds to a bit without informational content. 

By a suitable choice of the values of bits l...n, it is possible to define pulse-width modulated 
25 signals that are characteristic for one generator type. This information is also present in 

control unit S. If - as described above - following the detection of a starting process, such a 
sequence, which contains a pulse-width modulated signal characteristic of the existing 
generator type, is automatically transmitted from regulator 13 via analog signal line 1 1 to 
control unit S, then the control unit is able to detect the type of the existing generator by 
30 analyzing the transmitted sequence and use this for a later calculation of the current torque of 
the generator by using stored characteristics maps, the transmitted identifier being used for 
selecting the characteristics map associated with the existing generator type. 
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Following the end of the starting phase, i.e. in normal regulating operation of generator 10 by 
regulator 13, signal DFM, which describes the pulse control factor of the output stage of 
regulator 13, is transmitted to engine control unit S via analog signal line 11. Since this signal 
DFM is irrelevant for control unit S during the starting phase of the motor vehicle, a sequence 
may be transmitted in this starting phase, as was described above, which contains an 
identifier for the type of the existing generator 10 in the form of a pulse- width modulated 
signal. 

In view of the above, the present invention allows for information about the existing type of 
generator to be transmitted to the control unit of the motor vehicle even though the regulator 
of the generator has no digital interface. 
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Abstract O f The Disclosure 
Th e inv e ntion r e lat e s io^A method for transmitting an identifier for the type of a generator 
from the regulator of the generator to a control unit of a motor vehicle having the following 

steps:— detection of a starting process of the motor vehicle and automatic transmission of 

the identifier from the regulator via an analog signal line to the control imit following the 
detection of the starting process. Furthermore, th e inv e ntion r e lat e s ioa lso described is a 
device for transmitting an identifier for the type of a generator, having a generator, a 
regulator provided for regulating the generator and a control unit connected to the regulator 
via an analog signal line, the regulator being provided so as to transmit automatically the 
identifier via the analog signal line to the control unit following a detection of a starting 
process. 
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